(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World InteUectual Property 
Organization 
International Bureau 

(43) International Publication Date 
8 April 2004 (08.04.2004) 




liiiiiiiHiin 


11 


mi 


iiiiiiiii 


liiPi 


1 


iiniiii 


iiii 



PCX 



(10) International Publication Number 

wo 2004/030212 Al 



(51) International Patent Classification^: 



H03K 17/00 



(21) International Application Number: 

PCT/KR2003/001984 

(22) International Filing Date: 

29 September 2003 (29.09.2003) 



(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 
10-2002-0059398 



Korean 
English 



30 September 2002 (30.09.2002) KR 

(71) Applicant {for all designated States except US): DMB 
TECHNOLOGY CO., LTD. [KR/KR]; Rm. 202 Don- 
gah Venturetower, 538-8 Bongmyung-dong, Yusong-gu, 
Daejeon-city 305-709 (KR). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): RYOO, Tae-Ha 
[KR/KR]; 107-1403 Hana Apt, 153, Shinsung-dong, Yu- 
song-gu, Daejeon-city 305-805 (KR). JANG, Byung-Tak 
[KR/KR]; 106-1 107 Sangah Apt., Manyeon-dong. Seo-gu, 
Daejeon-city 302-739 (KR). 



(74) Agent: LEE, Young-PU; The Cheonghwa Building, 
1571-18, Seocho-dong, Seocho-gu, Seoul 137-874 (KR). 

(81) Designated States (national): AE, AG, AL, AM. AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ. DE, DK. DIVI. DZ, EC. EE, EG. ES, H, GB, GD. GE, 
GH, GM, HR. HU. ID, IL, IN. IS, JP, KE, KG, KP, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NT, NO, NZ, OM, PG, PH, PL, PT, RO, RU. SC. 
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US. UZ, VC, VN, YU. ZA. ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH. GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE. 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI. CM. 
GA, GN. GQ, GW. ML. MR, NE, SN. TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations'* appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: CIRCUIT FOR DRIVING GATE OF POWER MOSFET 



VDD 



< 




35 



VouT ! 




-37 



GND I GND 
1 



vss 



^ (57) Abstract: A circuit for driving a gate of a power metal-oxide semiconductor field effect transistor (MOSFET), which uses a 
higher voltage than a gate controller is provided. The circuit is able to safely and effectively transmit an output signal of a gate 
Q controller irrespective of a frequency and a duty-cycle of the output signal when transmitting the output signal of the gate controller 
^ to the power MOSFET using a higher voltage than the gate controller. Accordingly, the circuit is suitable for a case where the 
1^ duty-cycle of the output signal of the gate controller dramatically changes and the frequency is irregular. 
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CIRCUIT FOR DRIVING GATE OF POWER MOSFET 

Technical Field 

5 The present invention relates to a circuit for driving a gate of a 

power metal-oxide semiconductor field effect transistor (MOSFET) in a 
digital audio amplifier, and more particularly, to a circuit for driving a gate 
of a power MOSFET using a higher voltage than a gate controller which 
controls the gate of the power MOSFET. 

10 

Backoround Art 

FIG. 1 is a drawing illustrating a conventional circuit for driving a 
gate of a power metal-oxide semiconductor field effect transistor 
(MOSFET) in a digital audio amplifier. Referring to FIG. 1, a first power 

15 source voltage Vdd. that is, a positive power source voltage, is applied to 
a source of a power PMOSFET transistor PM and a second power 
source voltage Vss, that is, a negative power source voltage, Is applied to 
a source of a power NMOSFET transistor NM. A gate controller 11 
uses a third power source voltage Vcc, which Is lower than the first power 

20 source voltage Vdd, and a fourth power source voltage Vee, which Is 
lower than the second power source voltage Vss- 

In a conventional circuit for driving a gate 13, capacitors Ci and C2 
are generally used to maintain a voltage difference between the gate 
controller 11 and the power MOSFET transistors PM and NM, and to 

25 transmit an output signal of the gate controller 1 1 to the power MOSFET 
transistors PM and NM. In addition, resistances Ri and R2 are further 
included to charge and discharge the capacitors Ci and C2. 

FIGS. 2A through 2C illustrate voltages of main nodes Vqc, Vgp, 
and Vgn of the circuit of FIG. 1 when a duty-cycle is very small. 

30 The conventional circuit for driving the gate 13 does not have a 
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problem In operating when the duty-cycle of the output signal Vocof the 
gate controller 11 is in a range of about 50%. However, when the 
duty-cycle of the output signal Vccof the gate controller 11 Is beyond 
50%, an on resistance Is decreased in one of the power MOSFET 

5 transistors PM and NM, while the on resistance is increased in the other 
of the power MOSFET transistors PM and NM. That is, as shown in 
FIG. 2B, an amplitude of a gate signal Vgp of the power PMOSFET 
transistor PM is equal to an amplitude of the output signal Vccof the gate 
controller 11, that is, Vcc -Vee. However, the gate signal Vgp goes only 

10 a little down from a source potential Vdd, drops slightly and thus, an 
effective gate voltage, which may turn the power PMOSFET transistor 
PM on, becomes small. Therefore, the power PMOSFET transistor PM 
is not turned on, or even if it is turned on, the power PMOSFET transistor 
PM has large resistance. 

15 On the contrary, when the duty-cycle is very large, the power 

NMOSFET transistor NM is not turned on, or even if it is turned on, the 
power NMOSFET transistor NM has large resistance. That is, operation 
of the conventional circuit for driving the gate depends on the frequency 
and duty-cycle of the output signal of the gate controller 1 1 , and when 

20 the duty-cycle is very small or large, the power MOSFET transistors 
cannot safely nor effectively operate. 

Disclosure of the Invention 

To solve the above and other problems, the present invention 
25 provides a circuit for driving a gate, which safely and effectively drives 
power MOSFET transistors irrespective of a frequency and duty-cycle 
of a gate controller, especially when the power MOSFET transistors use 
a higher voltage than the gate controller. 

According to an aspect of the present invention, there is provided 
30 a circuit for driving a gate of a power MOSFET in a digital audio amplifier. 
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which includes a power PMOSFET transistor in which a first power 
source voltage is applied to a source and an output terminal is connected 
to a drain; a power NMOSFET transistor in which the output terminal is 
connected to a drain and a second power source voltage is applied to a 

5 source; a gate controller which uses a third power source voltage which 
is lower than the first power source voltage and a fourth power source 
voltage which is lower than the second power source voltage, and 
controls gates of the power PMOSFET and NMOSFET transistors; and 
an output filter which is connected to the output terminal and has an 

10 inductor and a capacitor, the circuit comprising: a first resistance 
connected between the first power source voltage and the gate of the 
power PMOSFET transistor; a second resistance connected between the 
second power source voltage and the gate of the power NMOSFET 
transistor; a first capacitor connected between an output terminal of the 

15 gate controller and the gate of the power PMOSFET transistor; a second 
capacitor connected between the output terminal of the gate controller 
and the gate of the power NMOSFET transistor; a first diode connected 
between the output terminal of the gate controller and the gate of the 
power PMOSFET transistor; and a second diode connected between the 

20 output terminal of the gate controller and the gate of the power 
NMOSFET transistor. 

AcconJing to another aspect of the present invention, there is 
provided a circuit for driving a gate of a power MOSFET in a digital audio 
amplifier, which includes a power PMOSFET transistor in which a first 

25 power source voltage is applied to a source and an output terminal is 
connected to a drain; a power NMOSFET transistor in which the output 
terminal is connected to a drain and a second power source voltage is 
applied to a source; a gate controller which use a third power source 
voltage lower than the first power source voltage and a fourth power 

30 source voltage lower than the second power source voltage, and controls 
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gates of the power PMOSFET and NMOSFET transistors; and an output 
filter which is connected to the output temninal and has an inductor and a 
capacitor, the circuit comprising: a first resistance connected between 
the first power source voltage and the gate of the power PMOSFET 

5 transistor; a second resistance connected between the second power 
source voltage and the gate of the power NMOSFET transistor; a first 
capacitor connected between the output terminal of the gate controller 
and the gate of the power PMOSFET transistor; a second capacitor 
connected between the output terminal of the gate controller and the 

10 gate of the power NMOSFET transistor; a first diode, one end of which is 
connected to the first power source voltage; a second diode, one end of 
which is connected to the other end of the first diode and other end of 
which is connected to the gate of the power PMOSFET transistor; a third 
diode, one end of which is connected to the second power source 

15 voltage and other end of which is connected to the gate of the power 
PMOSFET transistor; and a fourth diode, one end of which is connected 
to other end of the third diode and other end of which is connected to the 
gate of the power NMOSFET transistor. 

According to still another aspect of the present invention, there is 

20 provided a circuit for driving a gate of a power MOSFET in a digital audio 
amplifier, which includes a power PMOSFET transistor in which a first 
power source voltage is applied to a source and an output temninal is 
connected to a drain; a power NMOSFET transistor in which the output 
terminal Is connected to a drain and a second power source voltage is 

25 applied to a source; a gate controller which use a third power source 
voltage which is lower than the first power source voltage and a fourth 
power source voltage which is lower than the second power source 
voltage, and controls gates of the power PMOSFET and NMOSFET 
transistors; and an output filter which is connected to the output terminal 

30 and has an inductor and a capacitor, the circuit comprising: a first 
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resistance connected between the first power source voltage and the 
gate of the power PMOSFET transistor; a second resistance connected 
between the second power source voltage and the gate of the power 
NMOSFET transistor; a first capacitor, one end of which is connected the 

5 output temiinal of the gate controller; a second capacitor, one end of 
which is connected to the output terminal of the gate controllen a first 
diode, one end of which is connected to the first power source voltage 
and other end of which is connected to the gate of the power PMOSFET 
transistor; a second diode, one end of which is connected to other end of 

10 the first capacitor and other end of which is connected to the gate of the 
power Piy/IOSFET transiston a third diode, one end of which is connected 
to the second power source voltage and other end of which is connected 
to the gate of the power NMOSFET transistor; and a fourth diode, one 
end of which is connected to other end of the second capacitor and other 

15 end of which is connected to the gate of the power NMOSFET transistor. 

The circuit for driving the gate according to the another or still 
another aspect of the present invention may further comprise a current 
source which is connected to the gates of the power PMOSFET and 
NMOSFET transistors and the output terminal of the gate controller. 

20 Accordingly, the circuit for driving the gate according to present 

invention has an advantage in that the circuit safely and effectively 
transmits the output signal of the gate controller in-espective of the 
frequency and duty-cycle of the output signal when transmitting the 
, output signal of the gate controller to the power MOSFET transistor using 

25 a higher power source voltage than the gate controller. 

Brief Description of the Drawings 

FIG. 1 is a drawing Illustrating a conventional circuit for driving a 
gate of a power metal-oxide semiconductor field effect transistor 
30 (MOSFET) in a digital audio amplifien 
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FIGS. 2A through 2C illustrate voltages of main nodes Vgc, Vgp, 
and Vgn of the circuit of FIG. 1 when a duty-cycle is very small; 

FIG. 3 is a drawing illustrating a circuit for driving a gate of a 
power MOSFET in a digital audio amplifier, according to a first 
5 embodiment of the present invention; 

FIG. 4 is a drawing illustrating a circuit for driving a gate of a 
power MOSFET in a digital audio amplifier, according to a second 
embodiment of the present invention; 

FIG. 5 is a drawing illustrating a circuit for driving a gate of a 
10 power MOSFET in a digital audio amplifier, according to a third 
embodiment of the present invention; 

FIG. 6 is a drawing illustrating a circuit for driving a gate of a 
power MOSFET in a digital audio amplifier, according to a fourth 
embodiment of the present invention; and 
15 FIG. 7 is a drawing illustrating a circuit for driving a gate of a 

power MOSFET in a digital audio amplifier, according to a fifth 
embodiment of the present invention. 

Best Mode for Carrving out the Invention 

20 The present invention will now be described more fully with 

reference to accompanying drawings in which exemplary embodiments 
of the present invention are shown. To facilitate understanding, 
identical reference numerals have been used, where possible, to 
designate identical elements that are common to the figures. 

25 FIG. 3 is a drawing illustrating a circuit for driving a gate oif a 

power MOSFET in a digital audio amplifier, according to a first 
embodiment of the present invention. 

Referring to FIG. 3, a first power source voltage Vqd. that is, a 
positive power source voltage, is applied to a source of a power 

30 PMOSFET transistor PMi and a second power source voltage Vss. that 
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Is, a negative power source voltage, is applied to a source of a power 
NIVIOSFET transistor Nry/li. A gate controller 31 uses a third power 
source voltage Vcc, which is lower than the first power source voltage 
Vdd and a fourth power source voltage Vee', which is lower than the. 
5 second power source voltage Vss. A filter 35, which is formed of an 
inductor L and a capacitor C,. is connected to an output temninal Vd, that 
is, a connecting point between the power PMOSFET transistor PMi and 
the power NMOSFET transistor NMi, and an output temiinal. Voin- of the 
filter 35 is connected to a speaker 37. 

10 A circuit for driving a gate 33 comprises a first resistance Ri, 

which is connected between the .first power source voltage Vdd and a 
gate of the power PMOSFET transistor PMi, a second resistance Ra, 
which is connected between the second power source voltage Vss and a 
gate of the power NMOSFET transistor NMi, a first capacitor Ci. which is 

15 connected between an output terminal of a gate controller 31 and. the 
gate of the power PMOSFET transistor PMi, a second capacitor C2, 
which is connected between the output terminal of the gate controller 31 
and the gate of the power NMOSFET transistor NMi, a first diode Di, 
which is connected between the output temninal of the gate controller 31 

20 and the gate of the power PMOSFET transistor PMi, and a second diode 
D2, which is connected between the output tenfninal of the gate controller 
31 and the gate of the power NMOSFET transistor NMi. 

The first and second diodes Di and D2 may be general diodes, but 
they are.preferably zener diodes. 

25 Specifically, the diodes Di and D2 are connected to the capacitors 

Qi and C2 in parallel in order to prevent the capacitors Ci and C2 from 
being overcharged. Typically, while the capacitors Ci and C2 
compensate for voltage differences between the gate controller 31 and 
the power MOSFET transistors PMi and NMi. the capacitors Ci and C2 

30 transmit a signal component intact. Therefore, a voltage corresponding 
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to a difference between the first power source voltage Vdd and tlie thircl 
power source voltage Vcc is charged In the capacitor Ci, which is 
connected between the gate controller 31 and the power PMOSFET 
transistor PMi, and a voltage corresponding to a difference between the 
5 second power source voltage Vss and the fourth power source voltage 
Vee is charged in the capacitor Ca, which is connected between the gate 
controller 31 and the power NMOSFET transistor NMi. 

In the circuit of FIG. 3, a desired voltage can be charged in the 
capacitors Ci and Ca by adjusting a breakdown voltage of the zener 

10 diodes Di and Dg. Moreover, unlike the conventional circuit of FIG. 1, 
the capacitors Ci and Cz are charged and discharged only through the 
resistances Ri and R2 in the circuit of FIG. 3, and thus, the circuit is able 
to sufficiently reduce an operating current and safely operate irrespective 
of a duty-cycle by increasing values of the resistances Ri and R2. 

15 FIG. 4 is a drawing illustrating a circuit for driving a gate of a 

power MOSFET in a digital audio amplifier, according to a second 
embodiment of the present invention. 

Referring to FIG. 4, a circuit for driving a gate 43 comprises a firet 
resistance Ri, which is connected between a first power source voltage 

20 Vdd and a gate of a power PMOSFET transistor PMi, a second 
resistance R2. which Is connected between a second power source 
voltage Vss and a gate of the power NMOSFET transistor NMi, a first 
capacitor Ci, which is connected between an output terminal of a gate 
controller 31 and the gate of the power PMOSFET transistor PMi, a 

25 second capacitor C2, which is connected between the output terminal of 
the gate controller 31 and the gate of the power NMOSFET transistor 
NMi, a first diode Di, one end of which is connected to the first power 
source voltage Vdd. a second diode D2, one end of which is connected to 
the other end of the first diode Di and other end of which is connected to 

30 the gate of the power PMOSFET transistor PMi, a thircl diode D3. one 
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end of which is connected to the second power source voltage Vss, and 
a fourth diode D4, one end of which is connected to other end of the third 
diode D3 and other end of which is connected to the gate of the power 
NI\/10SFET transistor NMi. . 
5 The first through fourth diodes Di, D2.D3, and D4may be general 

diodes, but they are preferably zener diodes. 

As illustrated in FIG. 4, although the power source voltages Vdd 
and Vss which are applied to the power MOSFET transistors PMi and 
NMi are changed, the circuit for driving the gate 43 constantly maintains 

10 gate-source voltages of the power MOSFET transistors PMi and NMi by 
zener diodes Di and D3. However, when the power MOSFET 
transistors PMi and NMi are turned off, another diodes D2 and D4 are 
used in order to prevent the capacitors Ci and C2 to be discharged 
through the zener diodes Di and D3. In this case, general diodes may 

15 be used, but when zener diodes are used, there is an advantage in 
limiting the gate-source voltages of the power MOSFET transistors PMi 
and NMi. In addition, a trade-off between voltages applied to the power 
MOSFET transistors PMi and NMi and cun^ents charged and discharged 
in the capacitors Ci and C2 is possible by adjusting a breakdown voltage 

20 of the diodes D2 and D4 . 

FIG. 5 is a drawing illustrating a circuit for driving a gate of a 
power MOSFET in a digital audio amplifier, according to a third 
embodiment of the present invention. 

Referring to FIG. 5, a circuit for driving a gate 53 comprises a first 

25 resistance Ri, which is connected between a first power source voltage 
Vdd and a gate of a power PMOSFET transistor PMi, a second 
resistance R2, which is connected between a second power source 
voltage Vss and a gate of a power NMOSFET transistor NMi, a first 
capacitor Ci, one end of which is connected to an output terminal of a 

30 gate controller 31 , a second capacitor C2. one end of which is connected 
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to the output terminal of the gate controller 31, a first diode Di, one of 
which is connected to the first power source voltage Vdd and other end of 
which is connected to the gate of the power PMOSFET transistor PMi, a 
second diode D2. one end of which is connected to the other end of the 
5 first capacitor Ci and other end of which is connected to the gate of the 
power PMOSFET transistor PMi, a third diode D3, one end of which is 
connected to the second power source voltage Vss and other end of 
which is connected to the gate of the power NMOSFET transistor NMi, 
and a fourth diode D4, one end of which is connected to the other end of 

10 the second capacitor C2, and other end of which is connected to the gate 
of the power NMOSFET transistor NMi. 

The first through fourth diodes Di, D2.D3, and D4may be general 
diodes, but they are preferably zener diodes. 

More particularly, when the power MOSFET transistors PMi and 

15 NMi are turned off, the circuit for driving the gate 53 prevents a gate 
voltage from going beyond a scope of the power source voltages Vdd 
and Vss by connecting the zener diodes D2 and D4, which prevent the 
charged capacitors Ci and C2from being discharged, to the capacitors 
Ci and C2 in series. Therefore, an overvoltage is not applied to the 

20 power MOSFET transistors PMi and NMi. 

Meanwhile, a breakdown occurs in a turned-off power MOSFET 
transistor among the power MOSFET transistors PMi and NMi_when 
adjusting the breakdown voltage of the zener diodes D2 and D4, which 
block the discharge of the capacitors Ci and C2. 

25 Resistances Ri and R2 of FIGS. 4 and 5 are not essential 

elements in a switching operation and play a supplementary role of 
turning the power MOSFET transistors PMi and NMi off by charging the 
capacitors Ci and C2 when the gate controller 31 does not operate. 

FIG. 6 is a drawing illustrating a circuit for driving a gate of a 

30 power MOSFET in a digital audio amplifier, accoreling to a fourth 
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embodiment of the present invention. 

Refening to FIG. 6, a circuit for driving a gate 63 furtlier comprises 
a current source 631, compared to the second embodiment of the 
present invention. 

5 The current source 631 comprises a resistance R3, one end of 

which is connected to an output temninal of a gate controller 31, a NPN 
bipolar transistor Qi. an emitter of which is connected to other end of the 
resistance R3, a base of which Is connected to a grounding voltage Gnd, 
and a collector of which is connected to a gate of a power PMOSFET 

10 transistor PMi, and a PNP bipolar transistor Q2. an emitter of which Is 
connected to the other end of the resistance R3, a base of which is 
connected to a grounding voltage Gnd, and a collector of which is 
connected to a gate of a power NMOSFET transistor NiVli. 

More specifically, when one of the power MOSFET transistors 

15 PMi and NMi is turned on, a capacitor connected to the turned-on power 
MOSFET transistor PMi or NMi is charged or discharged through the 
resistance or zener diode, and then, if a switching frequency of the gate 
controller 31 is slow, the turned-on power MOSFET transistor PMi or 
NMi is turned off. However, as shown in FIG. 6, if cun-ents through the 

20 resistance and the zener diode are compensated by the cun^ent source 
631, the gate voltage is maintained constant. At this time, only one of 
the two bipor transistors Qi and Q2, which Is connected to the turned-on 
power MOSFET transistor PMi or NMi, Is turned on and generates 
current and the other Is turned off. The current is determined by 

25 adjusting a value of R3, and the gate-source voltage of the tumed-on 
power MOSFET transistor PMi or NMi is determined by multiplying the 
resistance Ri or R2 and the current. 

FIG. 7 is a drawing illustrating a circuit for driving a gate of a 
power MOSFET in a digital audio amplifier, according to a fifth 

30 embodiment of the present invention. 
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Referring to FIG. 7, a circuit for driving a gate 73 further comprises 
a cun-ent source 731, compared to tine third embodiment of the present 
invention. The cun-ent source 731 has the same structure with the 
current source 631 . The circuit for driving the gate 73, like the circuit for 
5 driving the gate 63, prevents the power MOSFET transistors PMi and 
NMi from being tumed off by the current source 731 when the frequency 
of the output signal of the gate controller 31 is slow. 

In the current sources 631 and 731 of FIGS. 6 jand 7, an 
NMOSFET transistor may be used instead of the NPN polar transistor Qi 
10 and a PMOSFET transistor may also be used instead of the PNP bipolar 
transistor Q2. In the case of the PMOSFET transistor, a source is 
connected to the other end of the resistance R3. a gate is connected to a 
grounding voltage Vss, and a drain is connected to the gate of the power 
PMOSFET transistor PMi. In the case of the NMOSFET transistor, a 
15 source is connected to the other end of the resistance Raand a gate is- 
connected to the grounding voltage Vss. and a drain Is connected to the 
gate of the power NMOSFET transistor NMi . 

VVhile the present Invention has been particularly shown and 
described with reference to exemplary embodiments thereof, it wjll be 
20 understood by those of ordinary skill in the art that various clranges in 
forni and details may be made therein without departing from the spirit 
and scope of the present invention as defined by the accompanying 
claims. 

•25 Industrial Applicability 

As described above, a circuit for driving a gate according to the 
present Invention has an advantage In that the circuit safely and 
effectively transmits an output signal of a gate controller irrespective of a 
frequency and duty-cycle of the output signal of, when transmitting the * 

30 output signal of the gate controller to the power MOSFET transistor using 
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a higher power source voltage than the gate controller. Therefore, the 
circuit is suitable for a case where the duty-cycle of the output signal of 
the gate controller dramatically changes and the frequency is irregular. 
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What is claimed is: 

1 . A circuit for driving a gate of a power metal-oxide 
semiconductor field effect transistor (MOSFET) In a digital audio 
amplifier including a power PMOSFET transistor in which a first power 

5 source voltage is applied to a source and an output terminal is connected 
to a drain; a power NMOSFET transistor in which the output terminal is 
connected to a drain and a second power source voltage is applied to a 
source; a gate controller which uses a third power source voltage which 
Is lower than the first power source voltage and a fourth power source 
10 voltage which Is lower than the second power source voltage, and 
controls gates of the power PMOSFET and NMOSFET transistors; and 
an output filter which is connected to the output terminal and has an 
Inductor and a capacitor, the circuit comprising: 

a first resistance connected between the first power source 
15 voltage and the gate of the power PMOSFET transistor; 

a second resistance connected between the second power source 
voltage and the gate of the power NMOSFET transistor; 

a first capacitor connected between an output terminal of the gate 
controller and the gate of the power PMOSFET transistor 
20 a second capacitor connected between the output terminal of the 

gate controller and the gate of the power NMOSFET transistor; 

a first diode connected between the output tennlnal of the gate 
controller and the gate of the power PMOSFET transistor, and 

a second diode connected between the output terminal of the gate 
25 controller and the gate of the power NMOSFET transistor. 

2. The circuit of claim 1 , wherein the first and second diodes 
are zener diodes. 

30 3. A circuit for driving a gate of a power MOSFET in a digital 
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audio amplifier including a power PMOSFET transistor in which a first 
power source voltage Is applied to a source and an output terminal is 
connected to a drain; a power NMOSFET transistor in which the output 
terminal is connected to a drain and a second power source voltage Is 
5 applied to a source; a gate controller which uses a third power source 
voltage which is lower than the first power source voltage and a fourth 
power source voltage which is. lower than the second power source 
voltage, and controls gates of the power PMOSFET and NMOSFET 
transistors; and an output filter which is connected to the output terminal 
10 and has an Inductor and a capacitor, the circuit comprising: 

a firet resistance connected between the first power source 
voltage and the gate of the power PMOSFET transistor; 

a second resistance connected between the second power source 
voltage and the gate of the power NMOSFET transistor; 
15 a first capacitor connected between an output terminal of the gate 

controller and the gate of the power PMOSFET transistor; 

a second capacitor connected between the output temninal of the 
gate controller and the gate of the power NMOSFET transistor; 

a first diode, one end of which is connected to the first power 
20 source voltage; 

a second diode, one end of which is connected to the other end of 
the first diode and other end of which is connected to the gate of the 
power PMOSFET transistor; 

a third diode, one end of which Is connected to the second power 
25 source voltage; and 

a fourth diode, one end of which is connected to the other end of 
the third diode and other end of which is connected to the gate of the 
power NMOSFET transistor. 

30 4. A circuit for driving a gate of a power MOSFET in a digital 
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audio amplifier including a power PMOSFET transistor in wliich a first 
power source voltage is applied to a source and an output terminal is 
connected to a drain; a power NMOSFET transistor in which the output 
terminal is connected to a drain and a second power source voltage is 
5 applied to a source; a gate controller which uses a third power source 
voltage which is lower than the first power source voltage and a fourth 
power source, voltage which is lower than the second power source 
voltage, and controls gates of the power PMOSFET and NMOSFET 
transistors; and an output filter which is connected to the output terminal 
10 and has an inductor and a capacitor, the circuit comprising: 

a first resistance connected between the first power source 
voltage and the gate of the power PMOSFET transistor; 

a second resistance connected between the second power source 
voltage and the gate of the power NMOSFET transistor; 
15 a first capacitor, one end of which is connected an output terminal 

of the gate controller; 

a second capacitor, one end of which is connected to the output 
terminal of the gate controller; 

a first diode, one end of which is connected to the first power 
20 source voltage and other end of which is connected to the gate of the 
power PMOSFET transistor; 

a second diode, one end of which is connected to the other end of 
the first capacitor and other end of which is connected to the gate of the 
power PMOSFET transistor; 
25 a third diode, one end of which is connected to the second power 

source voltage and other end of which is connected to the gate of the 
power NMOSFET transistor; and 

a fourth diode, one end of which is connected to the other end of 
the second capacitor and other end of which is connected to the gate of 
30 the power NMOSFET transistor. 
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5. The circuit of qiaim 3 or 4, wherein the first through 
fourth diodes are zener diodes. 

5 6. The circuit of claim 3 or 4 further comprising a current 

source which is connected to the gates of the power PMOSFET and 
NMOSFET transistors gnd the output terminal of the gate contrdller. 

7. The circuit of claim 6, wherein the current source 
10 comprises: 

a resistance, one end of which is connected to the output terminal 
of the gate controller; 

a NPN bipolar transistor, an emitter of which is connected to other 
end of the resistance, a base of which is connected to a grounding 
15 voltage, and a collector of which Is connected to the gate of the power 
PMOSFET transistor; and 

a PNP bipolar transistor, an emitter of which is connected to the 
other end of the resistance, a base of which is connected to a grounding 
voltage, and a collector of which Is connected to the gate of the power 
20 NMOSFET transistor. 

8. The circuit of claim 6, vvherein the current source 
comprises: 

a resistance, one end of which is connected to the output terminal 
25 of the gate controller; 

a NMOSFET transistor, a source of which is connected to other 
end of the resistance, a gate of which is connected to a grounding 
voltage, and a drain of which is connected to the gate of the power 
PMOSFET transistor; and 
30 a PMOSFET transistor, a source of which is connected to the 
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other end of the resistance, and a gate of which is connected to a 
grounding voltage, and a drain of which is connected to the gate of the 
power NMOSFET transistor. 



18 



wo 2004/030212 



PCT/KR2003/001984 



1/5 

FIG. 1 (PRIOR ART) 
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FIG. 2A (PRIOR ART) 
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